Enhanced vasodilator activity of nitrite in hypertension: critical role for erythrocytic xanthine oxidoreductase and translational potential.
Elevation of circulating nitrite (NO2(-)) levels causes vasodilatation and lowers blood pressure in healthy volunteers. Whether these effects and the underpinning mechanisms persist in hypertension is unknown. Therefore, we investigated the consequences of systemic nitrite elevation in spontaneously hypertensive rats and conducted proof-of-principle studies in patients. Nitrite caused dose-dependent blood pressure-lowering that was profoundly enhanced in spontaneously hypertensive rats versus normotensive Wistar Kyoto controls. This effect was virtually abolished by the xanthine oxidoreductase (XOR) inhibitor, allopurinol, and associated with hypertension-specific XOR-dependent nitrite reductase activity localized to the erythrocyte but not the blood vessel wall. To determine whether these pathways translate to human hypertension, we investigated the effects of elevation of circulating nitrite levels in 15 drug naïve grade 1 hypertensives. To elevate nitrite, we used a dose of dietary nitrate (≈ 3.5 mmol) that elevated nitrite levels ≈ 1.5-fold (P<0.01); a rise shown previously to exert no significant blood pressure-lowering effects in normotensives. This dose caused substantial reductions in systolic (≈ 12 mm Hg) and diastolic blood pressures (P<0.001) and pulse wave velocity (P<0.05); effects associated with elevations in erythrocytic XOR expression and XOR-dependent nitrite reductase activity. Our observations demonstrate the improved efficacy of inorganic nitrate and nitrite in hypertension as a consequence of increased erythrocytic XOR nitrite reductase activity and support the concept of dietary nitrate supplementation as an effective, but simple and inexpensive, antihypertensive strategy.